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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 2/20/2007 have been fully considered but they are not 
persuasive. Applicant states that the cited references do not describe or suggested an encoder 
that calculates an entropy value associated with at least a portion of the signal and encodes the 
signal to insert an ancillary code representing the calculated entropy value to preserve an entropy 
of the encoded portion of the signal (see page 7 and 8 of the Remarks). However, it is the 
understanding of the Examiner that Van Der Vleuten et al. (U. S. Patent No. 6, 535, 845) in 
combination with Jensen et al. (U. S. Patent No. 6, 421, 445) discloses the above limitations. 

Van Der Vleuten et al. discloses an encoder (Fig. 19) having an input and an output, 
wherein the input receives an audio signal, wherein the encoder calculates (column 14, line 56- 
column 15, line 21) an entropy (probability signal) of at least a portion of the signal and encodes 
the signal (column 7. lines 27-43 and column 16, lines 3-27) to insert an ancillary code (side 
information) representing the calculated entropy (colunm 24, lines 1-5, probability signal) and 
wherein the output carries the encoded signal, which includes the ancillary code (column 24, 
lines 1-5). Jensen et al. further discloses encoding an audio signal (which can include an entropy 
signal as disclosed by Van Der Vleuten above) by assigning a unique set of code frequency 
components to each of the data states or symbols, so that during a signal interval, a 
corresponding data state is represented by the presence of its respective set of code frequency 
components (see column 8, lines 46-51). This technique preserves the encoded signal by 
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reducing interference with the code detection by audio signal components (see column 8, lines 
52-56). Thus, since an encoded audio signal contains an encoded entropy value as disclosed by 
Van Der Vleuten et al, then preserving the entire encoded audio signal as disclosed by Jensen et 
al. would also preserve the encoded entropy value which is apart of the encoded audio signal. 
Thus, since Van Der Vleuten et al. discloses an encoded audio signal which includes an entropy 
value as ancillary (side) information and Jensen et al. further discloses preserving an encoded 
audio signal (which includes an entropy signal as disclosed by Van Der Vleuten) from 
interference by a specific type of encoding, it is the understanding of the Examiner that the 
combination of Van der Vleuten et al. and Jensen et al. disclose an encoder that calculates an 
entropy value associated with at least a portion of the signal and encodes the signal to insert an 
ancillary code representing the calculated entropy value to preserve an entropy of the encoded 
portion of the signal. 

Claim Objections 

2. Claims 18-21, 32-38, 40, and 41 are objected to because of the following informalities: 
In claims 18 and 32, the entropy included in the signal and received at the decoder should be 
clearly distinguished from the entropy computed at the decoder after the signal has been 
decoded. The claims as recited can appear to have only one entropy value which would not 
allow for a comparison of entropy values. Appropriate correction is required. 
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Claim Rejections - 35 USC § 112 



3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 



4. Claims 1-4 and 6-21 are rejected under 35 U.S.C 1 12, first paragraph as being 
a single means claim with under breadth. The claim covers every conceivable 
structure for achieving the stated property while the specification discloses at most 
only those known to the inventor. See MPEP § 2164.08(a). 



Claim Rejections - 35 USC §103 



5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-4, 6, 8, 1 1-14, 16, 22-25, 27, and 29 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Van Der Vleuten et al. (previously cited in Office Action 2/8/2006) in 



view of Jensen et al. (previously cited in Office Action 9/20/2006). 
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Regarding claim 1, Van Der Vleuten et ai. discloses an encoder (Fig. 19) having an input 
and an output, wherein the input receives an audio signal, v^herein the encoder calculates 
(column 14, line 56-column 15, line 21) an entropy (probability signal) of at least a portion of the 
signal and encodes the signal (column 7. lines 27-43 and column 16, lines 3-27) to insert an 
ancillary code (side information) representing the calculated entropy (column 24, lines 1-5, 
probability signal) and wherein the output carries the encoded signal, which includes the 
ancillary code (column 24, lines 1-5). 

Van Der Vleuten et al. does not disclose encoding to preserve an entropy of the encoded 
portion of the signal. 

However, Jensen et al. discloses encoding an audio signal by assigning a unique set of 
code frequency components to each of the data states or symbols, so that during a signal interval, 
a corresponding data state is represented by the presence of its respective set of code frequency 
components (see column 8, lines 46-51). This technique preserves the encoded signal by 
reducing interference with the code detection by audio signal components (see column 8, lines 
52-56). Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to modify the encoding of Van Der Vleuten et al. to implement the coding of Jensen et 
al. to preserve an entropy of the encoded signal by using a imique set of code frequency 
components which would allow for a large number of frequency code components of the 
encoded signal to be detected despite program audio signal detection interference (Jensen et al., 
see column 8, lines 52-56). 

Regarding claim 2, which inherits the limitations of claim 1, Van Der Vleuten et al. 
discloses the signal is an audio signal (column 16, lines 55-65). 
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Regarding claim 3, which inherits the limitations of claim 1, Van Der Vleuten further 
discloses the encoder determines the entropy value based on a summation of probabilities 
(column 15, lines 38-43). 

Regarding claim 4, Jensen et al. further discloses coding each data state (bit) of the audio 
signal by assigning a unique set of code frequency components to each data state (see column 4, 
lines 46-52) and amplitude modulating the frequency components by assigning an amplitude to 
each code frequency components (see column 8, line 66-column 9, line 6). It would have been 
obvious to include this feature to reduce interference with the code detection by audio signal 
components (see Jensen et al, column 8, lines 52-56) 

Regarding claim 6, Van Der Vleuten et al. discloses an encoder (Fig. 19) having an input 
and an output, wherein the input receives a signal, wherein the encoder calculates (column 14, 
line 56-column 15, line 21) an entropy (probability signal) of at least a portion of the signal and 
encodes the signal (column 7. lines 27-43 and column 16, lines 3-27) to insert an ancillary code 
(side information) representing the calculated entropy (column 24, lines 1-5, probability signal), 
wherein the entropy (probability) value is comprised of bits (column 7, lines 27-43) and wherein 
the output carries the encoded signal, which includes the side information (column 24, lines 1-5). 

Van Der Vleuten et al. does not disclose encoding each bit of the entropy value to 
preserve an entropy of the encoded portion of the signal. 

However, Jensen et al. discloses encoding an audio signal by assigning a unique set of 
code frequency components to each of the data states (bits) or symbols, so that during a signal 
interval, a corresponding data state is represented by the presence of its respective set of code 
frequency components (see column 8, lines 46-51). This technique preserves the encoded signal 



Application/Control Number: 09/553,776 Page 7 

Art Unit: 2611 

by reducing interference with the code detection by audio signal components (see column 8, 
lines 52-56). Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the encoding of Van Der Vleuten et al. to implement the coding of 
Jensen et al. to preserve an entropy of the encoded signal by using a unique set of code frequency 
components for each data state (bit) which would allow for a large number of frequency code 
components of the encoded signal to be detected despite program audio signal detection 
interference (Jensen et al., see column 8, lines 52-56). 

Regarding claim 8, Jensen et al. further discloses encoding techniques such as frequency 
hopping can be used or combined with the disclosed coding technique to code the data states or 
symbols (see column 8, lines 59-65). Therefore, it would have been obvious to encode using 
frequency hopping of each data state combined with the disclosed encoding technique to reduce 
interference with the code detection by audio signal components (see Jensen et al, column 8, 
lines 52-56). 

Regarding claim 11, Van der Vleuten et al. discloses a decoder (Fig. 20) having an input 
and an output, wherein the input receives an audio signal (column 15, line 44-column 16, line 
14) , which includes an ancillary code (side information) representing an entropy value (column 
24, lines 1-5) encoded in the signal, wherein the decoder decodes the signal to extract the 
ancillary code (column 25, lines 58-60) to read the entropy value (probability signal) from the 
signal and wherein the output carries a signal based upon the decoded entropy code (column 15, 
lines 44-55). 

Van Der Vleuten et al. does not disclose the encoded signal includes encoding to preserve 
an entropy of the encoded portion of the signal. 
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However, Jensen et al. discloses encoding an audio signal by assigning a unique set of 
code frequency components to each of the data states or symbols, so that during a signal interval, 
a corresponding data state is represented by the presence of its respective set of code frequency 
components (see column 8, lines 46-51). This technique preserves the encoded signal by 
reducing interference with the code detection by audio signal components (see column 8, lines 
52-56). Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to modify the encoding of Van Der Vleuten et al. to implement the coding of Jensen et 
al. to preserve an entropy of the encoded signal by using a unique set of code frequency 
components which would allow for a large number of frequency code components of the 
encoded signal to be detected despite program audio signal detection interference (Jensen et al., 
see column 8, lines 52-56). 

Regarding claim 12, which inherits the limitations of claim 11, Van Der Vleuten et al. 
discloses the signal is an audio signal (column 16, lines 55-65). 

Regarding claim 13, which inherits the limitations of claim 11, Van Der Vleuten et al. 
discloses the entropy (probability) value represents an entropy having a value based on a 
summation of probabilities (column 15, lines 38-43). 

Regarding claim 14, Jensen et al. further discloses decoding the signal by amplitude 
demodulating the code frequency components by detecting a signal corresponding to the 
expected amplitude or amplitudes representing each code frequency component (see column 24, 
lines 48-60). It would have been obvious to include this feature to reduce interference with the 
code detection by audio signal components (see Jensen et al, column 8, lines 52-56) 
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Regarding claim 16, Jensen et al. further discloses encoding techniques such as frequency 
hopping can be used or combined with the disclosed coding/decoding technique to code/decode 
the data states or symbols (see column 8, lines 59-65). Therefore, it would have been obvious to 
encode/decode using frequency hopping of each data state combined with the disclosed 
encoding/decoding technique to reduce interference with the code detection by audio signal 
components (see Jensen et al, column 8, lines 52-56). 

Regarding claim 22, the claimed method includes features corresponding to the above 
rejection of claim 1, which is applicable hereto. 

Regarding claim 23, the claimed method includes features corresponding to the above 
rejection of claim 2, which is applicable hereto. 

Regarding claim 24, the claimed method includes features corresponding to the above 
rejection of claim 3, which is applicable hereto. 

Regarding claims 25 and 27, the claimed method includes features corresponding to the 
above rejection of claim 4, which is applicable hereto. 

Regarding claim 29, the claimed method includes features corresponding to the above 
rejection of claim 8, which is applicable hereto. 

7. Claims 7, 15, and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Van 
Der Vleuten et al. (previously cited in Office Action 2/8/2006) in view of Jensen et al. 
(previously cited in Office Action 9/20/2006) as applied to claims 1,11, and 22, and in further 
view of Best et al. (previously cited in Office Action 9/20/2006). 

Van Der Vleuten et al. and Jensen et al do not disclose the encoding/decoding 
(modulate/demodulation) of the signal including the ancillary code (side information) is 
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encoded/decoded (modulated/demodulated) by amplitude modulating/demodulating the signal at 
a pair of frequencies to preserve an entropy of the encoded portion of the signal by swapping a 
spectral amplitude of at least two frequencies in the signal. 

However, Best et al. discloses encoding bits of an audio signal by generating pairs of 
frequency bands (see column 2, lines 59-64), wherein the bits of the audio signal are encoded by 
swapping the amplitudes of the frequencies for each bit, wherein bit 0 is encoded on the 
amplitude (pulse) of the 2713 Hz frequency and bit 1 is encoded on the amplitude (pulse) of a 
3228 Hz frequency (see column 3, lines 4-12). Best et al. further discloses decoding by detecting 
the code frequencies and extracting the data (see column 3, lines 42-60) Therefore, it would 
have been obvious to one skilled in the art at the time the invention was made to modify the 
encoding/decoding of Van der Vleuten et al. and Jensen et al. with the encoding/decoding as 
disclosed by Best et al. since Best et al. states such encoding renders the code more difficult to 
audibly detect (see column 1, lines 65-68). 

8. Claims 9, 17, and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Van 
Der Vleuten et al. (previously cited in Office Action 2/8/2006) in view of Jensen et al. 
(previously cited in Office Action 9/20/2006) as applied to claims 1,11, and 22, and in further 
view of Scheirer et al. (previously cited in Office Action 9/20/2006). 

Regarding claims 9, 17, and 30, Van Der Vleuten et al. and Jensen et al. do not disclose 
encoding/decoding of the signal including the ancillary code (side information) is 
encode/decoded by spectral modulation. 

However, Scheirer et al. discloses spectral encoding of information by mapping 
(modulating) a set of data to a number of spectral components (see Abstract). Data bits to be 
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encoded are mapped to amplitude and phase modulators (see column 5, line 66-column 6, line 8). 
At a receiving the side, the spectral encoded data is decoded using known reference amplitudes 
and phase data to extract the encoded data (see column 5, line 53-65). Therefore, it would have 
been obvious to one skilled in the art at the time the invention was made to modify the 
encoding/decoding of the ancillary code (side information) and received signal of Van Der 
Vleuten et al. and Jensen et al. to implement spectral mapping (modulation) as disclosed by 
Scheirer et al. since Scheirer et al. states this spectral mapping can realize much higher 
throughput per available bandwidth that conventional techniques employing binary baseband 
signals (see Abstract). 

9. Claims 10 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over Van 
Der Vleuten et al. (previously cited in Office Action 2/8/2006) in view of Jensen et al. 
(previously cited in Office Action 9/20/2006) as applied to claims 1 and 22, in further view of in 
view Osawa previously cited in Office Action (9/30/2003). 

Regarding claims 10 and 21, Van Der Vleuten et al. and Jensen et al. do not disclose 
disclose the entropy (probability) value of the ancillary code (side information) in calculated 
using histograms. 

However, Osawa discloses calculating an entropy value used for encoding and decoding 
using histograms which allows for dynamic probability estimation (column 2, lines 59-67, 
column 6, lines 40-55). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify the calculation method of Van Der Vleuten et al. 
and Jensen et al. with the teachings of Osawa and implement dynamic probability estimation 
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using histograms since Osawa states that dynamic probability estimation improves coding 
efficiency (column 2, lines 59-67). 



Allowable Subject Matter 

10. Claims 18-21, 32-38, 40, and 41 are allowable over prior art references if above 
objections and 112 rejections are overcome. 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 571-272-3046. The 
examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Curtis Odom 
May 10, 2007 



